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Observations on Ultrastructure of Pollen Development from 
Microsporocyte to Early Two — Celled Pollen in Welsh 
Onion£ Allium fistulosum £O 
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Abstract£? The ultrastructure of pollen development from microsporocyte to early 2 — celled pollen in 
Welsh onion cv. Zhangqui was studied by using transmission electron microscopy. At diakinesis inter- 
cellular substance exists between the primary walls outside the callose walls and within the intercellular 
spaces of the microsporocytes. This substance still partly remains at tetrad stage. Before meiosis the 
microsporocytes have lipids in cytoplasm. After microspore mitosis the lipids increase in both number 
and size. In anaphase the plastids in the microspore cytoplasm accumulated one to several starch 
grains. In early 2 — celled pollen£-some starch — containing plastids in vegetative cytoplasm also con- 
tain lipids. At all developmental stagesE-free and polyribosomes are abundant£7and a large amount of 
rough endoplasmic reticulum£" RER£€dlctyosomes and vesicles and numerous mitochondria are pre- 
sent. These features indicate that sythesis and transportation of proteinsE-saccharides and other sub- 
stances are active. The microspore lacks a large central vacuole. At anaphase of mitosis£Ahe or- 
ganelles in microspore cytoplasm are concentrated in the future vegetative cell pole. Microspore at cy- 


tokinesisE3ome RER are close to or associated with the pollen plasma membrane They may fuse with 
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each other and enlarge the plasma membrane surface to adapt the growth of pollen grain. The func- 
tions of dictyosome vesicles at various stages of development are discussed. 
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Explanation of Plates 
C£2CallosefCh£2ChromosomePDEDIctyosome/Gc£ Generative cell&GN£8Generative nucleus£» | £8Intine£IIa£?Intine of aperture£» 
L£9Lipid£»M£9Mitochondrion£*N£8Nucleus£»P£9Plastid£»RER£8Rough endoplasmic reticulum£»S£9Starch grain£»V f8Vacuole£»V c£? 
vegetative cell£»V N£9Vetetative nucleus£» 

Plate ĮI 1—4. Microsporocyte at interphase. 1. Microsporocyte showing cytoplasmic channels of the primary wal” arrows£©2. 
Rough endoplasmic reticulum£” RER£@nd dilated cistarna£^ arrowhead£O3a. RER associated with plastid and near mitochondria. 
3b. Mitochondria. 4. Dictyosomes and vesicles. 5— 7. Microsporocyte at diakinesis. 5. Microsporocyte showing cytoplasmic chan- 
nels£ arroweads£@hd intercellular substanc£ arrow£€6.  Dictyosomes£-RER and plastid. 7. Circular multilayered membranes£ ar- 
row£© 

Plate I 8. Two microspores of a tetrad showing heads£-bacula and foot layer of exine£-furrow without exin arrow£@nd inter- 
cellular substance£ asterisksE©9. Late microspore showing autophagic vacuo l£" arrow£©10. Microspore at prophase showing os- 
miophilic lipids” arrowheads£@utside apertureË-mtine of aperturé” Ia£@ontaining many cytoplasmic tubes and RERE” arrows£©11. 
Microspore at anaphase£Grganelles are concentrated in the future vegetative cell pole£-plastids contain starch grains£' arrow£© 
Plate M 12. Microspore at cytokinesis showing vesicles£" arrowheadsE@etween vegetative nucleus and generative nucleus. Note 
some RER close to pollen wal£ arrowsE©13. Microspore at cytokinesisE-gome plastids£ p£@ontaining starch at an end£7and some 
RER close to and associated with plasma membrane of pollen. 14. Early 2 — celled pollen showing wall between vegetative and gen- 
erative cellsE-3ome RER around vegetative nucleusË small arrowheadsE@nd some near the pollen wall large arrow heads£©15. 


Vegetative cytoplasm of fig. 14 . showing starch — containing plastids also containing lipids and mitochondrion with short cristae 
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